ABSTRACT Nerve conduction tests were performed on the right ulnar nerve of factory workers exposed to elemental mercury vapour. Time integrated urine mercury indices were used to measure the degree of exposure. Workers with prolonged distal latencies had significantly higher urine mercury concentrations when compared with those with normal latencies. Significant correlations between increasing urine mercury concentrations and prolonged motor and sensory distal latencies were established. Elemental mercury can affect both motor and sensory peripheral nerve conduction and the degree of involvement may be related to time-integrated urine mercury concentrations.
The neurological manifestations of inorganic mercury intoxication include symptoms (weakness, numbness, parasthaesia, muscle cramps) and signs (muscle atrophy, diminished muscle stretch reflexes, paresis, fasciculations, sensory loss) associated with peripheral nervous system dysfunction.1-4 There is, however, limited information regarding the electrophysiological effects of elemental mercury on the human peripheral nervous system.
Barber' and Vroom and Greer5 suggested that the clinical and electrodiagnostic abnormalities of inorganic mercury intoxication are best explained by anterior horn cell involvement with subsequent axonal degeneration. Both studies emphasised the similarity between inorganic and organic mercury intoxication; in the latter the existence of peripheral sensory nerve abnormality has been questioned. 6 Levine and Cavender (unpublished observations) found a significant correlation between prolonged motor distal latencies and urine mercury concentrations but did not perform sensory nerve conduction studies. Goldstein et a13 indicated that mercurialism can be associated with a sensorimotor polyneuropathy and described a patient intoxicated by in-organic mercury in whom nerve conduction studies confirmed the clinical impression of sensory polyneuropathy. Similarly, Iyer et al7 described a patient with a sensory polyneuropathy attributed to inorganic mercury intoxication.
We report here the results of an electrophysiological evaluation of the ulnar nerve in subjects exposed to elemental mercury vapour. Our goal was to ascertain whether the motor or sensory peripheral nerve, or both, were affected by exposure to mercury and, if so, whether the degree of abnormality could be related to the degree of exposure.
Methods
Eighteen male worker volunteers from a mercury cell chlorine plant were evaluated. The mean age was 31 (range 19-56). All subjects were asymptomatic, and results of routine physical examinations performed by the industrial physician at the time of testing were normal. The volunteers had no history of alcoholism, diabetes mellitis, or any known neurological abnormality.
Urine mercury concentrations were used to assess exposure.8 9 Urinary mercury was determined once a month by cold, flameless atomic absorption.10 Split samples were often used for intra-laboratory validation and the correlation was generally greater than r = 095.11 All subjects were included in a urinary mercury control programme at the plant whereby workers with spot sample urine mercury concentrations exceeding 050 Vroom and Greer5 showed a mild slowing of motor and sensory conduction velocities, prolonged motor and sensory distal latencies, and a reduced compound muscle action potential in a group of nine patients with exposure to mercury vapour. Needle electromyography showed increased motor unit action potential amplitude, duration, and polyphasia. They attributed the reduced compound muscle action potential amplitude and prolonged sensory distal latencies to an inappropriately chosen control group and concluded that inorganic mercury can cause abnormalities similar to organic mercurynamely, a disorder with both central and peripheral manifestations, the latter of which may mimic amyotrophic lateral sclerosis.
Similarly, we show a correlation between prolonged sensory and motor distal latencies and urine mercury indices in the ulnar nerve of asymptomatic individuals. These findings are most consistent with a sensorimotor neuropathy and inconsistent with motorneurone disease alone. This would suggest that reported sensory symptoms of elemental mercury intoxication may be, at least in part, due to a peripheral abnormality.
Miglietta'5 reported a reduction of MCV range in amyotrophic lateral sclerosis without any change of max MCV. Seppalainen et al'6 17 found min MCV to be more sensitive than max MCV in detecting peripheral nerve dysfunction in individuals exposed to lead and carbon disulphide. We have reported a significant correlation between min MCV and urine mercury concentrations,18 obtained by using multiple regression analysis techniques that included several seemingly independent variables. Further investigation has shown that these variables violate the independence assumption, thus invalidating this result. We were unable to show any consistent relationship between either min MCV or MCV range and urine mercury indices in the present study using simple regression analysis.
Urinary mercury determinations are commonly used to assess and control industrial elemental exposure to mercury. We have shown little correlation between spot sample urine mercury concentrations and electrophysiological data. This 
